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Synopsis of project (background/research question/methods to be used/relevant key references):

Both exogenous and endogenous cannabinoids are able to reduce pain of various peripheral pathology origins. The cannabinoid-evoked anti-nociceptive effect is mediated, in part, through the spinal cord. One of the endocannabinoids, anandamide, is synthesised in the spinal cord by resident macrophages, called microglia. Hence, it is hypothesised that increasing anandamide synthesis by spinal microglia may improve pain control. However, fundamental questions, namely (i) which anandamide-synthesising enzymatic pathway(s) is responsible for anandamide synthesis in spinal microglia; and (ii) which activation state(s) of spinal microglia (which can be “classically activated (CA)”, “alternatively activated (AA)” or “acquired deactivation (AD)” state) is associated with anandamide synthesis. 

 

During our recent work, by immunohistochemistry, we have identified a putative anandamide-synthesising enzyme, inositol polyphosphate-5-phosphatase (Inpp5 also known as SHIP-1) in a major group of spinal microglia. Here we will study the expression of the known anandamide-synthesising enzymes in cultured microglia by polymerase chain reaction, Western blotting and immunohistochemistry.  

If time permits, we will go on and specifically induce CA-, AA-, or AD state in cultured spinal mouse microglia (e.g. by using lipopolysaccharide (LPS) for CA, interleukin (IL)-4 for AA, and IL-10 for AD-ERS). The activation state of treated microglia will be monitored by studying the expression of specific markers (nitric oxide synthase 2 (NOS2), found in inflammatory zone 1 (FIZZ1), and suppressor of cytokine signalling 3 (SOCKS3) for CA, AA, and AD, respectively. The expression of these markers will be assessed by flow-cytometry before, and at 6h, 12h, 24h and 48h time-points after the induction of the activation state, and expressed as percentage of cells expressing the microglia marker ionized calcium binding adaptor molecule 1 (Iba1).

Anandamide synthesis will be assessed on cultured spinal mouse microglia kept under the conditions described above. The anandamide concentration will be established by ultra-high performance liquid chromatography-electrospray-tandem mass spectrometry (UHPLC-MS/MS). Microglia will be incubated in 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine-N-arachidonoyl (20:4-NAPE; 1M-50M), which is capable of serving as a substrate of all anandamide-synthesising pathways, for 10 minutes at 37oC. The concentration of anandamide will be measured in the superfusate together with 90% of the cells. The other 10% of the cells will be used to measure the protein content of the cultures. The anandamide concentration will be normalised to the protein content.
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